Objective. To investigate the impact of implementation of the Statewide Medicaid Managed Care (SMMC) program in Florida on access to and quality of primary care for Medicaid enrollees, measured by hospitalizations for ambulatory care sensitive conditions (ACSCs). Data Sources. We examine inpatient data obtained from the Agency for Health Care Administration for 285 hospitals in Florida from January 2010 to June 2015. The analysis includes 3,645,515 discharges for Florida residents between the ages 18 and 64 with a primary payer of Medicaid or private insurance. Study Design. We use a difference-in-differences approach, comparing the change in the incidence of ACSC-related inpatient visits among Medicaid patients before and after the implementation of SMMC, relative to the change among the privately insured. Principal Findings. After implementation of SMMC, Medicaid patients experienced a 0.35 percentage point slower growth in overall ACSC-related inpatient visits, and a 0.21 percentage point slower growth in chronic ACSC-related inpatient visits. The effects were significant in counties with above median Medicaid managed care penetration rates. Conclusions. Implementing mandatory managed care in Medicaid in Florida leads to slower growth in inpatient visits for conditions that can potentially be prevented with improved access to outpatient care. Key Words. Medicaid managed care, preventable hospitalization, ambulatory care sensitive conditions, Prevention Quality Indicator Pressure from rising health care spending and increasing enrollment from the expansion under the Affordable Care Act has generated significant interest in managed care in the joint federal-state Medicaid program. Medicaid managed care enrollment has increased from 15 percent in 1995 (Medicaid and CHIP
Payment and Access Commission [MACPAC] 2011) to 71 percent in 2013 (Kaiser Family Foundation 2016) . Much of this growth is attributed to the Balanced Budget Act of 1997, which significantly expanded the authority of state Medicaid agencies to require managed care for most eligible Medicaid enrollees without a waiver (Schneider 1997) . Programs must meet requirements on choice of plans and enrollment procedures, and establish standards for access and procedures for monitoring the quality and appropriateness of care (Holahan et al. 1998) . Over half of the states sought bids from health plans to manage the health of their Medicaid enrollees in the past few years, seeking contracts totaling up to $60 billion (Iglehart 2011) . States make the decision to adopt managed care with the hope that it will enhance access for enrollees, improve quality of care, and reduce program costs (Holahan et al. 1998) .
The state of Florida has almost two decades worth of experience with Medicaid managed care in non-risk-based primary care case management via its MediPass program (Dubault, Petrella, and Loftis 2002) and a decade of experience with risk-based managed care (Alker and Hoadley 2013) . Upon approval of its Section 1115 waiver in 2005, Florida began enrolling individuals in two demonstration counties (Broward and Duval) in 2006 into Medicaid managed care plans (the waiver was necessary as Florida sought to enroll more vulnerable populations) (Alker and Hoadley 2013) . Studies demonstrate the pilot program led to significantly lower per member per month (PMPM) expenditure for enrollees with stable enrollment in the first 2 years after implementation (Harman et al. 2011 ) and slowed the increase in the PMPM expenditure in demonstration than nondemonstration counties in the longterm period (Harman et al. 2014) .
The Florida legislature passed legislation in 2011 that mandated managed care in Medicaid via the Statewide Medicaid Managed Care (SMMC) program. The federal government approved the state's request in 2013, and the SMMC program was implemented between April and August 2014 (Centers for Medicare & Medicaid Services 2014) . Enrollment is mandatory for most populations receiving full Medicaid benefits, including aged adults, disabled adults and children, low-income adults and children, dual eligible, and children in foster care (Centers for Medicare & Medicaid Services 2014) , but there are some exceptions. 1 The SMMC program allows participants to choose between a capitated managed care organization or a providersponsored network, with plans that cover all mandatory acute, primary and specialty services, and phases out MediPass, the non-risk-based managed care program (Centers for Medicare & Medicaid Services 2014) . Eligible enrollees receive a letter with enrollment information and are auto-enrolled in a plan that most likely includes their primary care physician if they do not select a plan within 30 days (Alker and Hoadley 2013) . The benefits in the private managed care plans are significantly more generous than those under fee-forservice. Additional benefits include waived copayments for all services, outpatient hospital services (in all plans but one), over-the-counter medication, supplies, and so on (Florida Agency for Health Care Administration 2015a (Senior 2015) . The state predicts the number will continue to increase and plateau to 85 percent in 2016 (Alker and Hoadley 2013; Duggan and Hayford 2013) .
In this paper, we analyze the impact of the SMMC program on the incidence of inpatient visits related to ambulatory care sensitive conditions (ACSCs) among the Medicaid population in Florida. We compare the differential change in the incidence of ACSC-related hospital visits among Medicaid patients after the implementation of the SMMC program relative to the change among privately insured patients. ACSCs are conditions for which timely and effective outpatient care can help to reduce the risks of hospitalization by either preventing the onset of an illness or condition, controlling an acute episodic illness or condition, or managing a chronic disease or condition (Billings et al. 1993) . The incidence of hospital visits related with ACSCs is an externally valid measure of access to care in the community (Ansari, Laditka, and Laditka 2006) , and it is increasingly used as a measure of effectiveness of primary care (Purdy et al. 2009 ). Previous literature demonstrates that improved access to primary care is associated with fewer hospitalizations for ACSCs (Gadomski, Jenkins, and Nichols 1998; Gill and Mainous 1998; Falik et al. 2001; Backus et al. 2002; Basu, Friedman, and Burstin 2002; Zhan et al. 2004; Ansari, Laditka, and Laditka 2006) .
It is important to understand and interpret the rate of hospital visits related to ACSCs and its changes over time, particularly in this environment of growth in penetration of managed care in Medicaid (Billings, Anderson, and Newman 1996) . Medicaid managed care plans aim to provide enrollees with enhanced access to preventive and primary care (Porell 2001; Friedberg, Hussey, and Schneider 2010) to reduce the use of costly services such as inpatient care and emergency department visits, and thus control the cost of plans. There are a number of organizational features of HMOs that should enhance access to care for HMO enrollees, including an accountable primary care provider, a defined enrollee population, comprehensive coverage of services, information systems, and centralized resources (Porell 2001) . A 10 percent increase in HMO penetration has been found to be associated with a 3.8 percent drop in ACSC hospitalizations in an analysis of 22 states (Zhan et al. 2004) , and a 3.1 percent decrease among private managed care enrollees in California (Backus et al. 2002) .
It is not clear that the benefits of managed care found in commercially insured managed care populations translate to improvements for Medicaid populations. The expansion of Medicaid managed care in Massachusetts led to a higher prevalence of ACSC hospitalizations among Medicaid HMO enrollees than fee-for-service enrollees (Porell 2001 ). Medicaid HMO patients were more likely to be hospitalized for ACSCs than Medicaid fee-for-service patients in Florida Medicaid in 2008 (Park and Lee 2014) . On the other hand, mandatory Medicaid managed care in California was associated with a large reduction (33 percent) in hospitalization for ACSCs among managed care enrollees compared to fee-for-service enrollees (Bindman et al. 2005) . Other studies have found no effect of Medicaid managed care enrollment with preventable hospitalization. Analysis of hospital discharge data from four states found that HMO enrollment was associated with fewer preventable admissions than marker admissions compared to fee-for-service enrollees for patients with private insurance, but no effects for Medicaid HMO enrollees compared to Medicaid fee-for-service were found (Basu, Friedman, and Burstin 2004) .
This study extends the literature in several ways. First, we use data on a state with aggressive implementation of managed care in Medicaid. Second, we compare Medicaid enrollees to the privately insured in Florida to control for other factors occurring in the state during the implementation period. Finally, we control for Medicaid managed care penetration at the county level and stratify our analysis by counties that had lower and higher than median
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METHODS

Data
The primary source of the data was the most recent hospital discharge data from Quarter 1 of 2010 to Quarter 2 of 2015, maintained by the Florida Agency for Health Care Administration (AHCA). The hospital discharge data used in this analysis contain information on all inpatient visits from 285 hospitals in 67 counties in Florida. AHCA publishes a Medicaid monthly enrollment report, which we use to calculate the Medicaid managed care penetration rate in each county in each quarter (using the report in March, June, September, and December of each year), to measure the market structure of Medicaid managed care plans in each county. To create the analytic file, the measure was linked to the hospital discharge data using county indicators for hospitals and quarter variables.
The main outcome examined is a binary indicator for whether the discharge was for a preventable hospitalization, that is, whether the hospital visit was associated with an ACSC. We adopt the most recent Prevention Quality Indicator (PQIs) Version 5.0 developed by Agency for Healthcare Research and Quality (AHRQ) to create measures for the preventable hospitalizations (Agency for Healthcare Research and Quality 2015). PQIs identify a set of conditions that result in hospitalizations that can be prevented through access to primary care. We identify inpatient visits associated with ACSCs by applying algorithms of PQIs onto ICD-9-CM diagnosis and procedure codes in the hospital discharge data. Past studies have used this measure as the indicator of quality of care when evaluating the impact of Medicaid managed care policies or other policies that intend to improve primary care (Porell 2001; Basu, Friedman, and Burstin 2004; Zhan et al. 2004; Bindman et al. 2005; Zeng et al. 2006; Basu and Mobley 2007; Saha et al. 2007; Park and Lee 2014) . We follow AHRQ methodology to generate three PQI composite measures, including the prevention quality overall composite of all the quality indicators (PQI 90), the prevention quality acute composite (PQI 91, which includes PQI #s 10, 11, and 12), and the prevention quality chronic composite (PQI 92, which includes PQI #s 1, 3, 5, 7, 8, and 13-16) . We tabulate each of the individual PQIs as well as the composite PQIs to see how they vary by insurance status and pre-post implementation.
Statistical Analyses and Samples
We use a difference-in-differences (DD) model, which is increasingly being used in empirical research focusing on health care policy (Dimick and Ryan 2014) , Medicaid (Mortensen 2010) , and Medicaid managed care (Hu, Chou, and Deily 2015; Marton et al. 2016) to evaluate the research question. Specifically, we compare the change in the incidence of PQIs among Medicaid patients relative to the change among privately insured patients, assuming the trend for the privately insured patients reflects the secular trend in outcomes. A simple comparison of the incidence of PQIs for Medicaid managed care enrollees before and after the adoption of the program would yield a biased estimated effect. If the composition of Medicaid managed care enrollees changes (as would be expected with a 40 percentage point increase in enrollment over the expansion period), the estimated effect might be reflective of the composition change instead of the real impact of the policy. To address this potential bias, we perform an "intent to treat" analysis, where the Medicaid insured is the treatment group, and we compare the change in outcomes for Medicaid patients with the changes for privately insured patients.
The sample consists of 2,057,650 Medicaid and 1,587,865 privately insured patients who are Florida residents between ages 18 and 64, after dropping data from quarter 2 and 3 of 2014 when the implementation occurred, and dropping a small number of records with missing information on variables used in the analysis.
More formally, Equation (1) is estimated:
where Y ijt measures PQIs (whether a hospital visit is associated with PQI 90, PQI 91 or PQI 92) for patient i in county j in quarter t; Medicaid ijt is an indicator that patient i in county j in quarter t is covered under Medicaid; Post jt is an indicator that equals one in the period after the SMMC program took effect; and X ijt represents patient characteristics such as patients' age, gender, race/ ethnicity (white non-Hispanic [reference group], black non-Hispanic, other race non-Hispanic, Hispanic), as well as the Elixhauser comorbidity index (reported as Elixhauser comorbidity sum is 0 [reference group], 1 indicates one comorbid condition and 2 indicates two or more) (Elixhauser et al. 1998 ). County-specific quarter linear trends (c jt ) are included to control for countyspecific trends that may be correlated with both SMMC adoption and outcomes and might otherwise bias the estimated effects of SMMC on outcomes. Quarter fixed effects (Quarter t ) are used to control for state overall trends in PQIs.
The key explanatory variable in the Equation (1) is the interaction term, Medicaid ijt 9 Post jt . We hypothesize that if the SMMC program improved access to primary care for Medicaid managed care enrollees in Florida, we would observe differential patterns of the incidence of PQIs among Medicaid managed care enrollees after the adoption of the program, compared with their privately insured counterparts.
As a robustness check, we include the interaction between Medicaid with the year indicators for years before the implementation of SMMC program, and estimate Equation (2):
This is to test whether there is any difference in the trend of PQIs between Medicaid insured and privately insured patients in the preperiod, to make sure any significant results we observe from the main specification come from the policy effect, not any continuation of differences in the pretrend between two groups. We also stratify the sample according to county-level Medicaid managed care penetration rate in the preperiod (specifically, in 2013), to study the differential impact of the policy among counties with different level of market infrastructure for managed care plans.
All regressions are estimated by linear probability models to make interpretation of estimated coefficients on interaction terms straightforward. Huber-White-corrected standard errors are used to adjust for clustering at the county level. Statistical analyses were performed using Stata MP, version 14.1 (StataCorp 2015). Table 1 shows summary statistics of patient characteristics of the Medicaid enrollees and privately insured group overall, in the preperiod and postperiod of the implementation of the SMMC program. Overall, privately insured patients tend to be older (44.27 vs. 37.47, p < .001), less likely to be female (0.64 vs. 0.73, p < .001), more likely to be white (0.66 vs. 0.42, p < .001), and (Figure 1 ). This number sharply increases to 79 percent after Quarter 3 of 2014 after the statewide implementation of the SMMC program. The proportion of Medicaid fee-for-service enrollees decreases from around 35 percent to only around 21 percent, leaving only those who are not eligible for the SMMC program in those feefor-service plans. Note. This table reports summary statistics of individual prevention quality indicators (PQIs), as well as three composite PQIs used in the analyses for the whole sample, for the period before the implementation of the SMMC program and after the implementation of the SMMC program, separately for Medicaid and privately insured patients. Standard deviations are in parentheses.
RESULTS
Mandatory Statewide Medicaid Managed Care in Florida
vs. 0.070, p < .0001; PQI92, 0.070 vs. 0.043, p < .001). Specifically, rate of overall composite PQI and rate of chronic composite PQI measures slightly increased among privately insured patients (0.069 vs. 0.071, p < .001; 0.042 vs. 0.046, p < .0001, respectively). For Medicaid patients, the rate of overall composite PQI does not significantly change between the pre-and postperiod (0.097 vs. 0.097, p = .73), while the rate of chronic composite PQI increases (0.070 vs. 0.073, p < .001). Rates of acute composite PQI decreases among both privately insured and Medicaid patients (0.027 vs. 0.025, p < .001; 0.027 vs. 0.025, p < .001, respectively). After adjusting for patient characteristics, results of the DD specification in Table 3 indicate that Medicaid enrollees experience slower growth in the overall composite PQI, and chronic composite PQI, compared with their privately insured counterparts. Specifically, Medicaid patients experienced a 0.35 percentage point slower growth (which translates into a 3.6 percent effect) on the overall composite PQI, and a 0.21 percentage point slower growth (which translates into a 3.0 percent effect) on the chronic composite PQI. We also observe a 0.14 percentage point slower growth on the acute composite PQI for Medicaid patients, but it is not precisely estimated.
The significant results are robust to our sensitivity analyses. Falsification tests that include interaction terms between the Medicaid indicator and year indicators for the years in the preperiod are not significant, showing that there is no difference in patterns for the incidence of ACSC-related hospitalizations between Medicaid and private patients until the adoption of the SMMC program. We also observe only significant quality-improving results postimplementation among counties with above median Medicaid managed care penetration in the preperiod. We reestimated models using county*year fixed effects (results available upon request) and the results are consistent.
DISCUSSION
The study results show that, on average, Medicaid enrollees are more likely to experience ACSC-related hospitalization than the privately insured. However, after the implementation of SMMC in Florida, Medicaid patients experienced 3.0-3.6 percent relative reduction in the incidence of preventable hospitalizations, compared to the privately insured. It is only a modest effect compared to what we observed in the past literature. Improved access to primary and preventive care that the SMMC program provides to those eligible Medicaid enrollees likely played a role in these reductions. In addition to the Notes. This table reports results of prevention quality indicators (PQIs) from estimation of Equations (1) and (2) expanded benefits under managed care, the state also requires the plans to provide care coordination; coordinate access to quality enhancements; maintain a region-wide network for providers offering an appropriate range of services in sufficient numbers; maintain a sufficient number, mix, and geographic distribution of providers, including those accepting new Medicaid patients; focus on health and disease management; and observe many other contingencies that were not necessarily provided under the fee-for-service program (Florida Agency for Health Care Administration 2015b). We performed a sensitivity analysis to examine whether this quality improving trend existed in the years before the implementation of the SMMC program and found that there was no preexisting differential trend of the outcomes between Medicaid and privately insured patients. The significant results come solely from the implementation of the mandatory Medicaid managed care program. The results in our study are consistent with conclusions in a few studies that examined the impact of Medicaid managed care on the incidence of ACSC-related hospitalization (Bindman et al. 2005) . However, there were several other studies that reached opposite conclusions. These conflicting results may arise because the Medicaid managed care program the study examined was in another state (Porell 2001; Basu, Friedman, and Burstin 2004) , or the study used a different comparison group (Porell 2001; Basu, Friedman, and Burstin 2004; Park and Lee 2014) . We focus on the mandatory Medicaid managed care program in Florida and compared the differential change in the outcome for Medicaid enrollees after the implementation of the program, relative to privately insured patients. This study design provides advantages over the previous literature. First, the mandatory nature of the SMMC program in Florida minimizes the selection bias issue. Eligible Medicaid beneficiaries are enrolled into the program quickly between May and August of 2014 county by county. They are not able to self-select themselves into fee-for-service or a managed care plan based on their own health status or preferences. Second, by using all Medicaid enrollees instead of only the Medicaid managed care enrollees as the treatment group, we avoid the bias introduced by the change in the patient mix.
We stratify the sample to explore the differential impact of the program on outcome in counties with more or less experience with Medicaid managed care, as measured by Medicaid managed care penetration rate in 2013, the year before implementation. The quality-improving effects are significant only in counties with above-median Medicaid managed care penetration rates, possibly due to the better managed care infrastructure and more experience with running managed care plans in those counties. This also suggests that Medicaid managed care plans may produce more quality improvement in the long run through learning effects.
Our coefficients were only statistically significant for chronic PQI, which include conditions such as uncontrolled diabetes, asthma, and hypertension. Compared to conditions listed under acute PQI, these are conditions that require better medication management, frequent visits to a physician's office for prescriptions, and effective preventive care services. Managed care plans provide improved access to these types of primary and preventive care, which has the potential to significantly decrease the incidence of hospitalization due to these conditions. Managed care in Medicaid provides a foundation for enrolling vulnerable populations and guaranteeing them a medical home, with the intention of providing states with some control and predictability over future costs as long as they could find plans willing to participate at affordable rates (Hurley and Somers 2003; Caswell and Long 2015) . Spending on the Florida Medicaid program totaled over $23 billion in 2014, of which the state government contributed $9.5 billion, accounting for 20 percent of the state's budget (Chester 2015) . Managed care payments in the state increased from 13 percent of Medicaid payments in fiscal year 2006 to a predicted 65 percent in fiscal year 2016 (Florida Agency for Health Care Administration 2015d). States have long recognized that managed care arrangements may not always be financially rewarding or produce major savings (Schneider 1997; Caswell and Long 2015) , and they may actually increase spending (Duggan and Hayford 2013) . In its first year of full implementation in 2015, the SMMC reduced the cost per member per month for enrollees compared to 2014 by slightly more than the 5 percent required under Florida statute (Sexton 2015) . The vast majority of those savings will potentially be eliminated in the second year of the SMMC program, as Florida agreed in 2015 to increase payments to managed care organizations by an average of 7.7 percent, in response to lobbying by the Florida Association of Health Plans (Sexton 2015) . Only a few months into their 5-year contracts, SMMC HMOs reported losses of $542.9 million through December 2014 and an additional $50 million through March 2015 (Chang 2015) . Thus, it is vital for state government, managed care plans, and relevant stakeholders to keep monitoring the long run effect of the SMMC program on the cost and quality of health care services. Future research should explore ambulatory care and emergency department use to get a full understanding of the impacts of the program on health care use and access.
